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(54)Title: METHOD FOR GENE SCREENING WITH THE USE OF NUCLEAR RECEPTORS 



(57) Abstract 

Construction has been successfully made of a system whereby, when a ligand is formed by the expression of a protein capable of 
converting a ligand precursor into the ligand, the ligand thus formed is bound to a nuclear receptor to thereby induce the expression of a 
reporter gene located downstream of the target sequence. By examining gene libraries with the use of this system, genes encoding proteins 
capable of converting a ligand precursor into a ligand in practice have been successfully isolated. Application of this system with the use of 
the transcriptional regulation by nuclear receptors makes it possible to screen ligands binding to nuclear receptors, to examine whether or not 
a test compound is a ligand binding to nuclear receptors, and to screen genes encoding proteins capable of converting an inactive 
transcriptional regulatory factor into the active one over a wide range. 
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midway Yommfc* v#> K^£&-rs*w^5g£u- K-rsatfe^ 

la,25-^t h-D^ry t*£ ' >D 3 (la,25(0H) 2 D3)(A. W. Norman, J. Roth, L. 
Orchi, Endocr Rev. 3, 331 (1982); H. F. DeLuca, Adv Exp Med Biol. 196, 3 
61 (1986); M. R. Walters, Endocr Rev. 13, 719 (1992))(±, it^J^TK^bt 

5>D 3 (25(0H)D.O #£1;, ^^T«l»T*S?fb^nria,25(0H)2D3*s4l:S 
(H. Kawashima, S. Torikai, K. Kurokawa, Proc. Natl. Acad. Sci. USA 78, 1 
199 (1981); H. L. Henry et al., J. CellBiochem. 49, 4 ( 1992)) 0 fcT 9 X > 
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2 

DS^i* (WT, r VDRj tmZtZ) ^la,25(0H)^3^^rSC fcCi^t 
VDRcD h7>^r5ttitf1 ; ffl* s ?li^-^ti(M. Beato, P. Herrlich, G. Schuts, 
Cell 83, 851 (1995); H. Darwish and H. F. DeLuca, Eukaryotic Gene Exp. 3, 

89 (1993); B. D. Lemon, J. D. Fondell, L. P. Freedman, Mol. Cell. Biol. 

17, 1923 (1997)), ?<D&%tLT, h*Mr7.$ ^7,, «BBS#$&U C 

£;M&(D. D. Bikle and S. Pillai, Endoc. Rev. 14, 3 (1992); R. Bouillon, 
W. H. Okamura, A. W. Norman, Endoc. Rev. 16, 200 (1995); M. T. Haussler 
et al., Recent Prog. Horm. Res. 44, 263 (1988); P. J. Malloy et al, J. 

Clin. Invest. 86, 2071 (1990)) o If fcfctt S25(0H)D3©zRBMt^ * 

&L^S25(0H)Dsla7k&fliBM* (la(OH)T— tf) \z£r>Xftt>nZ>, tfr* 
t)WBii«fc!5#x.?)*x-CVM.o 1?©la(0H)7--tf©r£t4tt> *©§*§S$»T*feSl 
a,25(0H)2D 3 t>: 1 t >3 a©^IS^^It(Y. Tanaka and H. F. DeLuca, Sciencel83, 

1198 (1974); K. Ikeda, T. Shinki, A. Yamaguchi, H. F. DeLuca, K. Kuroka 
wa, T. Suda, Proc. Natl. Acad. Sci. USA 92, 6112 (1995); H. L. Henry, R. 

J. Midgett, A. W. Norman, J. Biol. Chem. 249, 7584 (1974)), ^^->h-> 

tt£(H. Kawashima, S. Torikai, K. Kurokawa, Nature291, 327 (1981); K. W. 

Colston, l.M. Evans, L. Galauto, 1. Macintyre, D. W. Moss, Biochem. J13 
4, 817 ( 1973) ;D. R. Fraser and E. Kodicek, Nature 241, 163 (1973); M. J. 

Beckman, J. A Johnson, J. P. Goff, T. A. Reinhardt, D. C. Beitz, R. L. 
Horst, Arch. Biochem. Biophys. 319, 535 ( 1995)), Ztlh(D*}l^>lz£Zl 
a(0H)r-^'rStt®^$i^^gi5(;ctoT. la,25(0H) 2 D3C7)lfil^U^;Ki, 

ti tit ^ ^Dtmtffltfc^TcioBMiAW 

f*>S- tt±s ififeT-^, bT* \ >Dflc#t413K 5^(D. Fraser, S. W. Kooh, 
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H. P. Kind, M. F. Hollick, Y. Tanaka, H. F. DeLuca, N. Engl. J. Med. 289, 
817 (1973); S. Balsan, inRickets, F. H. Glorieux, Ed. (Raven, New York, 
1991), ppl55165.)CD^H/bMa(0H)7'— tf3gfc^O'^^^^T-fe^ b^ZbftZ 

(S. Wakino et al, Gerontology 42, 67 (1996); Eva Axen, FEBS lett 375, 27 
7 (1995); M. BurgosTrinidad, R. Ismaii, R. A. Ettinger, J. M. Prahl, H. 
F. DeLuca, J. Biol. Chem. 267, 3498 (1992); M. Warner et al., J. Biol. C 
hem. 257, 12995 (1982) )iZ £ 0 . Z ©&3|5#P4507 T X U -izMt £ Z. t < 
taVtZtitztfis C©£fbWBM$x SU c la,25(0H) 2 D»{c«fct)ft©7>r-KM.j;^ 

^at5»«itoutii, mm<Dmwmm^$>'o. cdna#*d--> 

ygtlX^k^Ztfrb. *WMtf£^o KT\ 3n*T-la(0H)T— tfcDc 

{tT6$^##M£n£^o$£#&£ftT^£ (J. Bone Min.Res.VollKsup 
1)117(1996)) o 

±l3©la(0H)r— t?fc£tf>, ftfe(Dteft%®mzmm$> t < \&m& 

A£ftfccDNAv-T 7*7 U-^cDNA^S&^-ftfSffc (0!l*fcJU 
x;KOW©Jf8]||S&£) ££AU 'J >fi£<b, «iffit> -T 
fcSt^©£fb&*&tf i: Lit** V-->yififit>tiZUlZo 
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m©p^ 

HftfiUis *%W%m±. GAL4®DNA*g£ M >f >h^£ * >Dg&&© 'J # 
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S 'J K T a *»S a>® |&6 £ tf -5 £ i: # rI^T- fe * - J: * B v ^ 1t 

-*-i5t4£l§J££&ft<b£&©7'f 75 'J V#> Hi: LT$f&f £lb 

* W<*R*3- Silted u- - t& ajtrr-fcs - 

g#tcEg<bti1\ "J >BMbC«fc 0r£telb-f3&¥S3EPH?&h\ £<* 

(2) ^ >D£gftT-fc£, ( 1 ) izEmofflM. 

(3) &figg{*©DNA*££M'r >i:t£ftg&&©U#> K M -f > i: £ 
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(4) fSflggteWDNAfc^M-f >* s GAL4tS*r*s (3) 

( 5 ) m%®&<D U K *S£ M ^ >#tf* ^ >D£g{*KS*-r** 

(3) tilBiSMB^ 

(6) $F*]g&ftt;:*§£T£ U#> K£**U-->^-f *£irt-&-3Ts 

(a) (i) 7iM (5) ©^r*i*»tiBtt©«ai!atS[^b^*^ffl^-a-2»x 
(B) u^-^-rati*tftttj-r*xs % 

(a) (i) 7iM (5) ©v^rn*tHa«oiHBfla^3^a[^ft^b^*^tffl^^sx 

(B) l/tf— *-fSt4£tfttii"f 

(8) U#> K©Ituig{££ U #> W^HSn- h'-r^ilfe-T 

(a) (i) 7js (5) o^rti^iitE^oret^MfE^^^Ar^xii, 

(b) (a) (D^mzi^mmB?m\£titzMM£*)j3yYc»mmfoz 

(C) U*-*-r5ti£MT6x*|, 
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(A) (1) 7iM (5) <D^?hfr£VM(DMMlztiLtfti&&?*m^tZT.m. 

(b) (a) (DJLmzxvmmfe^ftmxztitzmmzvjjy vnmmfcz 

(10) #f£t43>tr* ^ >D3*r£t4^t:* ^ >D 3 (:»5^>;^I^3- 

(A) (2) £tz\t (5) lZf3«©ifflliat:»»afK^%»A-r4X@ x 

(b) (a) (DJLmiz&vmmBTttmAzntzfflmtftfe&mtv $ >d 3 

(11) mmfc^bK #r£t£Sb:* * >D 3 £r£t4^t^ * >Vzlz£&?Z* 

(a) (2) sfcii (5) ts2«©iaijatcft^ae^&»Ar?)X8, 

(b) (a) (DJLmzxvmmfcTftmxzhtzMmzmmmt* 

(O i/*-*-7S£*$&aj-tsxg, 

(12) (6) D#*IL-5 2k i^^l:^t^'J^> 

(13) (8) KlB^©7^££D#giL9^ V KOhuS^S ] ) ¥ 
iz£&TZ>9 >/^fC£^- KT3&fsi\ 

(14) (10) tg2«©^i*ti»)iP«L"5Sx #iSt43«e* > >D 3 £r£t3 
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8 

d5) i2*'j#^ : i iz$m<DT i smwL ^tz\mr i;mm*v> i * 

(16) mm^ : 2 tziB^or * y mwu ^tz\±mr x ;miwv> i & 

(17) BB?'J#^ : 3tgea©«SE?iJ*»?)&SDNAi:>'N^7 , J^'f X-TSDNA 

(18) @S?iJ#^ : 4ta3*©JfiSaB5'J*»?>*5DNAi:A>f ^"J^X-raDNA 

(19) ( 1 5) 7iM ( 1 8) ©^rftfrlwgaUCD^W^HS^- h-tsdn 

A, 

(2 0) IB?iJ#^ : 3(CBB€©i&»m^&£DNA^^ X'J^-f XtSDNA 

(2i) mm^ : 4 tciaacDiMSia^j^^^^DNA^M^ xu^x-r sdna 

T-feoT, S >D 3 £r£Mtf* 5. >D 3 ££&1-£rSt£££f 3 9 > 

(2 2) ( l 9) ;3M ( 2 1 ) ©U?ftfrtCEe*c©DNA£^tf^*-, 
(23) ( 1 9 ) 75M ( 2 1 ) ©^Ttl*>t:§a«©DNA*|gia«I^(;^r 

( 2 4 ) ( 2 3 ) izmm^mmm^mti^U^ti. (15)755 

(is) ©I'-rnA^iBtt©^ 

( 2 5 ) ( 1 5 ) 75 M ( 1 8 ) <D^Thfrtz&Wt<Z>9 >>i<7'&£t&&TZtiifc. 
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(2 6) ^mmfrwmB®?z^m&^mB®i L ££fetz>f>>^?mz 

(B) U#-*-f5tt£tfcW-rsHi N 

( c ) w * -rists ^ttm* tifeiHBiiaA* e>»tft«e^ s s x*s> 

(2 7) ^rSftM-fe^aSSSH^J^ # 'J >&fl:NF/cBi:I*Bfc©££{fcx 
KfbHSTF, 'J >S^bAPlT-<fc6, (26) sB«©^^ 
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PPAR, LXR, FXR. MB67, ONR. NUR, COUP, TRZ, HNF4, ROR, Rev-ertk ERR. Ftz- 
FK Tlx, GCNFfe£©tf-:7 7>g&ft (MSfl SIMS Vol.41 No. 8 pl265- 

1272(1996)) %ffl^n«x *©^««ifeiiAxfl«jt^ia^nfe'j^>H*»aiLx 

^>^?f?£3- KTSSftfc^©*? 'J-- »tft«e^* s, J*f> b*©Tft 

iricffl^sii^tiiis ^cou #> KiJ^vJ F©fii*<fc#*fl<bft"(:i^vDR 

(bT* * >D££tiO , ER, AR, GIL MRft £©&M£&(* (Sfififl J* 18 Vo 
1.41 No. 8 pl265-1272( 1996)) tffcffflKffll^nSo ffiU £M<Cfflt,Mb ft 3 
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nJt£T-&£o mz.il. DNA^ □■ F 

mfrOilfSKf&U-Cglfr-rStf. ^©Mgg&M^Tii, r AGGTCAj 

fr^^'J^Fo-AlftiTW^nS $K SI* Vol.41 No.8 P 1265 

-1272(1996)) o Z<Dmb&L<Dffl£&MftZ*--y-&&Wft&L. 3tlt«tD 
&ftggf£cD^flti£)&5£U#?> (K.Umesono et al.Cell Vol.65 pl255-1266( 1 
991)) o 

pg&ftl^ ^jlftl^'-^-^fS-T^LTi^ f^Jx{i\ lacZ, CAT, ;^>7i7 

— vifim-fbtiZo tarn, nto^mkyinttt? mm, t> 
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LT(£, mmmUm^^^^-t^^Lis 0"Ufcf r pcDNA3j (invi 
trogen*i?4) ifi&tfbtlZo ^ ^-©Ti±»^?)3|A&s U>^*^-> r >A 

fsti^f^ * >D^£ftrs* nt-aae^©** u--^©* 

■^tli, HEEi33fc©cDNA^ 75 U-&h'#JfH^ti&o fcfcs t*£5>Dftj|Eft 
fetfiteSK* ^ >D^«T5? W^Hfcs- HT^jifi^OX^ >J-->7© 
i§£Kteu ^«fc<fS14Sb:^^>D*si{*-rS«t-5t:THIxy K*v> (ADX) 
©$gia^*-££?>*T h'b^ h- + '>>M7C»^ (ADR) ©$SSl'<**-£fttftSS 

e^i:££SA-rsi:»£u^ aMs&fBS^^-ttsAL-c 

«l:|AL«. ^?*-fcLTIis ±13Lfc r pcDNA3j (invitrog 

izftffi-fS 'J KOHuffi(**ffl^So K©jiuiE&©M&#J£^tf&. VD 

R©'J#>K (fS^t;^ ^>D(la,25(0H) 2 D3)) ©HiiE*T**)*25-t H n * >y 
£**>D3, ER©';#>b* (xxhD^>) fccfct>'AR©U#> h* (ytFo^y 
rXhXrD>) 0iIftT'*5rXh7rDX GR©'J**>K (n;!^/- 
;U) ©ifil2f£T-&?>ll^:**v3;i/^7--;k MRCD U ±f > F (7il/h'XrD>) 
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i^i,\f, l/*-*-©rSft£&aj-f #AL U#> K©Bui£ 

^n-HLT^&ltnii, 'J#> b'©RuiEf£fr£> b-#£$£n&t,>£#K 
l/^-^-Mfe^li^Jit^Oo z<D1ttb, U^-^-tSt4©^ttit:«fct)ffllJ!a^ 
ail A L fcfcfct&tfK^tf V # > K ©ii!iiE<*£ U # > b* ^£&T * * £ H£ □ - 

Mfi?^«St5o «fr^©&f£&fE : P©ram&s fflfcBU XSfc r H.S.Tong 
et al. Journal of Bone and Mineral Research Vol.9,577-584(1994)j twIBtt® 

©£&ic £ 0 * ©-&tilii£8l&-f S - t ifi nj^T* 4 o 
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,j # > h- ^ u t m&-r * <b-&%? & a s £ fffiffi t f&ai r s z t t^m-c 

T $&h£T 5 fb£$) * * ? u - - y y t 3 z t i) pJh6t- fc 5 » 

±!2©U#> KcDbHIE^^ U^/> Y^£&ktZ&MZ3-Yt 

* >D^stft-r s * > ^ * si* £ tf* ©iae? t n-r s o 

•r^v^^iit/h hE&*©*><-<*H**n*ftKJW3- : i tmm^ 2 

ti^To t'*5>Dii. ^;J^™T'7K^b^tiT25(0H)D 3 *^l:. ^^ff»f 
/kiHb£nTla,25(0H) 2 D 3 #£l;£tfv fcfcW©* W<*HfcJu 25(0H)D 3 £7k$ 
fbL-Clo,25(0H)2D3{c^«|-rS^>^^Hx BP^ ^ * * >D©l al^/Jcifct 
S*>^*B (la(OH)T' — tf) T'ifeSo 

(i3*i^£©* W^K#a£*i3o ^©^W^ffteu ^HtlcJSl^©^ 
04* li* ^©*^B^©^>^^^(3^t?)}n^$:ffl^t7 7 7^-^^- 

™-cfc£o «a^«i^^>^^H-c&n«x ^^-r^»^9(3*^B^©^> 
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2) \,zum<D$y>^wvri y$£is:ta8i&£*ffi\ zntnnm^m 

ftflnfc£t:«fc!)I2*]#^ : 1 (tActtga^JW : 2) CfE«©*W<*K 

HSl^fcro hn-;i/ ££*^E&¥BT&ffi f&JSSf&gBfB P 24l-248j 
2B$<©;£&#Wbft£o tUBR© r QuikChange Site-Directed Mutagenes 

is Kitj (stratagenettH) £#Jffl LZ%n*%\tZ>Z RjftT*&So 

£fc, IStCk^ta:, Ji)&IM>jT-fe£^7Uy^-v3>ra (K.Eb 
ihara et al. Molecular and Cellular Biology, Vol. 9,577-584(1994)) ^tf'^M 
-fe'jSiiixt&ttffi (S.Kitanaka et al. Journal of Clinical Endocrinology 
and Metabolism, Vol. 82, 4054-4058(1997)) fc^fcffl^T, 

• 3 (*feiiaa^j#^ : 4) \z%mmmm-h^te%mkh>\i -rw* x 
tsdna^u- hits* w^ffT'&oT, #f£ttse* * >D 3 £r£Mt^ s > 



KtttciRi3<7)£^torat4&*jrs*>^?H£3- K-rsDNAii, si?^ ia?'j# 

^:3 (SfcttiBTiJ&t : 4) lcsC«0DNAi:S5^ffllRlt$£*3-rSo ft^ffllBlttfclix 
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^90%W±©ia?iJ©|5]-ft£fS-fo &&\<Dtem&l*> 0»Ulis £fft (Proc. Na 
tl. Acad. Sci. USA 80:726,1983) lzsett©£&fc:«fc 0 WltitZZ ttfXZZo 
z © X r> M V ^ Pitt £ If T S DNA£ m St * £ » © lift ft £ &© -M * ^t^ 

«:4) (Z3B«©DNAia?iJ*^^t LT 32 PT-TOII^L, B&^il Lfcff ©cDNA 

\0%*)IATI b\ 5xSSPE, lx^WVI/Hg?^ lxtf**»^DNA©£frc?T-5o U 
£L\^fttl<-H±, Z5%*)l/2*7l h\ 5xSSPE, lx^ h jgfflu lx-fr^lS 
?DNA©£ttT&!K S^tftfgiU^ttilL-ttts 50%*;bA7^h\ 5xSSPE, 

DNAtts cDNAT^k 7 7 ADNAT- 4> «fc < , £ fc^fiRDNAt!* & <fc^<, #$gHJJ©D 
-f 6DNA (#>J;LI^ 1B^J#^ : 3* feliSEF'JS^ : 4(i§2«©DNA) 

%mz -a- * > ^ * n zmmt % z 1 t «t #$8$© * > * n fcia&su * > ^ 

P ET Wii^ffl^ft, i&t)WT-^n«pcDNA3 (^>tfbn 

^ v 3 >v * & ^ffl ft ' i: #t- § * o ftfc j&Kfc&ftfr ?> ©m^m^. £ 

>/^K©fill^ iPlZ-lts pGEX (7r;Ry7lll!) ^fflVNfclS^tcii^'^^ 
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AOD^ft, 1^1:11 P382S(CCT*»*>TCT^©£8K R335P(CGGfr ?>(XXWD'£ 
g)> G125E(GGAfr6GAA^©£Hk R107H(CGCfr£>CAC^©£PI)£|5)£LT£ 

r>-f JVTxS^ii'^ffl^tan vivo&^ex vivo?£(c£ t)ftF*j£iJA£;h,So#$8DJ3 
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§^©M£*t KT^iifE 1 ?^^^ u-->^-f4c:i:tfRl 

2>o 0J*«n «ttftgflB*Tifc*NF/eB©iI£t;:fcJu TPAMS mi (3 &NF /c B (3\ KB 

HSTF©JS£K*k &'>3y*H&KB:HSTF©l) >&*b©e&*M£<x &'>ay£& 
icttV >gHb©*MK#iS5<&3©T\ HSTF©iSt4I!^©£8lC U >^b#HD&L 
-a^fc^&ft-C^So It, AP1£*H>T*> U >St<bA s rgt43!lAPl^©^^t3 

GAL40«^{Cl±, #7^7 h-*8#H5UiGAL80#$g£LT^Sfci&* GAUli^ 

>S§*mKI±x hsp90#|g£LT^a#s I83&£tt*©&£fc©#*#£-!K 
^33;^3>f K£3tt0iStt§!J#aiS|-f * (HlfcE^ Vol7, No.4, 1989# 

S3) o 

9^>^^Hj lz\±, ^©ct9i;PflSEM-©^iSt^ct^^¥PfflH^©rSt4ib^ 
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m*.\$, ±iELfc#U>&ftNF/cBi:l/rBi:©8i£<^ #'J>SHbHSTF, #'J>& 
Z.<T>7>>7 'J— ->^^t*^Tttx ±13© r^-^JlJi- <y h j hLT, $ 

E]2(i, 3fiB&U c 7j@B©VDR+/+v£;^ VDR+/-^»i^ VDR-/-v£*©la, 
25(0H) 2 D3©jfil}ftait*^"f 7T'fe5 0 

MMtDl-gamfrZ^Vmimn-C&Zo (b) ii^IScDNA^ -f ^7 
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U-£JBHfKlfcLfcCOS-lffllll& (a) li^tfx-f 73 > ho-;i/ N (c) B^^t 
^yzi >hD-^^/TNt, (d) l± (b) {c*ltSB*4«fflBaA 4 ?>«!aiL/icDNA*P 

0 rcypiADj 7 >y h25(0H)T— b'(CYP27)St^v^X24(0H)T— tr 
(CYP24)t ©IgfsJil^^TEl-C'fe^o XfP-^F^^ >&tf^A*S£M 

men, ^>t'hD-c^iR^nfc ""cypiadj M6K£, io%sds-page(U;^p 

@7li, rcYPlADj (ZM > bTtffcfcttSiS&fctfcffit-SfcfcOCATT' *-fe << (D& 

H 8 tt, 25(0H)D3{tS»«5O«fflHPLC«¥«f S^-fiaTfcSo 
0 912, 25(0H)D3RIM«ICDiSftfflHPLC»«r4^-ria-C«>So 

iai o{±, rcYPiADj uwrntyvmrnftftizmtfrt ztzfov) ; -yy-fv v v 

1211 Hi, i§fiJMOla,25(0H)2D3^}S4Lfc(50ng/E)( + ), *fcl±&4LT^ 
3 5iS&t>*7 Mi ©VDR+/+~?^ VDR+/-v^;* x VDR-/-vr>XT-fro 
it /-if >7d >v h £^T0T-fc*o 
Hll2tiu a*JM©la,25(0H)iD 3 *lfi4Ufe(50ng/E)( + )N £fctt#4-LT^ 

5, 7j<ig{tg#^&fS?©fflflft£*t^7T-fc&o 
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mmm 1 ] t-* = >D®ia&£*Kfc-r5fiMs£:3- h*r *cdna©#k 

la(0H)7 — r*-rS±ftcDNA£*n->fc-r£fctf>£, £3gTO£,(i$ 
ggf££^Lfc&m?P-->^£^&Lfc° Z<DmZ. la,25(0H) 2 D 3 ©OT 
ttT&*25(0H)D s #x 1 a(0H)7— fe'iStt#££tS«££ttVM0 h 7 >*rSt4 
<bWft*?St£rtsL-5S;ri: : &SS&i:U-c^* (mi) » Tftfc)^ vdr(AF-2)©u 

(OH)D 3 tJ:o"TI±!JI»$n«:^o la(0H)7 — fe*#$68LT^S«!lliaT©*K 25 
(0H)D3^1a,25(0H) 2 D3-Ni:fe<b^ni)fc»^ 25(0H)D 3 ©#£TT'lac 
Zl/#-*-iftfc^tfS6#?"Sg£i: LTX-gal&fe(M.A. Frederick et al.,Curr 
ent Protocols in Molecular biology(Wiley,New York,1995))tc<fc^tfctti"f 3 

7 33 g CDVDR^^T £ X (VDR-/-V £ 7n )(D||"Cli, 1 a , 25(0H) 2 D3©jfori?I£ 
#£L<S< (02) , la(0H)T— te'fStitffc^fc^a.&ftSfca&s 7M&CDVD 
R-/-T^^©«l«*%3S7-f 7*7 'J-088l!ltffl^feo 4^'; (A) + RNA=£^SiU(K. 
Takeyama et al., Biochem. Biophys. Res. Commun. 222, 395 (1996); H. Man 
o et al., J. Biol. Chem. 269, 1591 (1994)). *ft£ffl^T±cDNA£aH!&L;fc 
(U. Gubler and B. J. Hoffmann, Gene 25, 263 (1983); M. Kobori and H. Noj 
ima, Nucleic Acid Res. 21, 2782 (1993))„ £cDNA£. SV40£&i)| hf?)C0S- 
lWrtT-g(*^T-^-&ni?LS!3«^^^^-> PCDNA3 (invitrogenttfU) ©H 
indlllgBffitJf AUfeo $fii©GAL4(UAS)x2#tf /?-7"o 7 >J >7-d^-*-£B 
asic^^^^^-(Clontechtt^)©x-;i'^7D-->y+»-^ Mcffi At 2) - i: t 
X-dX. U*-$>-7?Z* H17M2-G-lacZ*«l«Ufco GAL4 DNA&£M^>h 
j«&LfcVDR'J;tf> K&&r*;W > ( VDR-DEF ) [ GAL4- VDR( DEF ) ] ( K . Ebihara et a 



WO 99/05292 



PCT/JP98/03280 



22 

1., Mol. Cell. Biol. 16, 3393 (1996); T. Inai et al., Biochem. Biophys. R 
es. Conunun. 233, 765 ( 1997))£ffl^Tx U KKi GI84£*l4AF-20ttrt6 
Z&ihLtzo 10%©^£t-ito?«^^tf^;i/^'yii&^^-^tgtt(DMEM)T-^il 
LfcC0S-l«(3, 0.5/ig©GAL4-VDR(DEF)^S^^^-, l/ig©17M2-G-lacZ, * 
ft^nO.2#g0m&$^£*-&TMDR&8^£*-(T. Sakaki, S. Kominaii, 
K. Hayashi, M. AklyoshiShibata, Y. Yabusaki, J. Biol. Chem. 271, 26209 
(1996); F. J. Dilworth et al., J. Biol. Chem. 270, 16766 (1995)), 0.1/zg 
©McDNA^ 75 U-fcx Utf7x^>t£H(GIBC0 BRLttK)Sffl^Ts -B# 
WtBRIElftLfco J&HlK&fr£12l$fS!&x 10" 8 McD25(0H)D3$^ife(c»L, B 
nU&frt>4Bftffl&s ffl%&ZQ.05%<£>7)\<* H'TK'rt r"C@£U X-galfc&fc 
37°CT- 4BtP B t H >+a^- r-rS^fctitK 1 a (0H)7— t?rStx0&8£^1"/? 

h v7— tffcl&tifcii8IBS£X-gal&&fc: «fc^>TN£Lfc (03(c)) (M. A. 
Frederick et al., Current Protocols in Molecular Biology (Wiley, New Yor 
k, 1995)#bs)o fc^ tJf^3>ho-H-lt ?gJIcDNA5^ 75 U-££ 
BftL (03(a)) x ^yr^3>hD-^^ &3J5 75 U -£^B&U $ 
t>C25(0H)D3©^it>»)t:la,25(0H)2D3*»Lfc (03(b)) 0 

Sfe££ftfcSffl]|&£»ifi£4O;Ujn0T>f ^Dt^^ h^^TPJi^ftarF"^^ 
^ov- fal/-v3 >{; c to-C3ilRWt;^»(H. S. Tong et al., J. Bone Mi 
ner. Res. 9, 577 (1994)#ra.K PCRffi©£jfr£»?ftfc:&Lfco PCRjt«l%^:tf 
□ -^y;i/±T-*lb$^x 2.Ofr?,2.5kbtt3£0 7 5 7;< > b (^*g$tl%±ma 
(0H)7— tfcDNA©A#^) ^i^U P cDNA3|*]£-[t77D-WbL£o 5>*'A 
&647P->fr£ML£cDNA<Dl^JJ$rrT% 137 D->#[5]-©5t£&0RF£=J 
-Ft5:i:WiT.to ^c7)m-^cDNA^D->^fl^ALfeC0S-lWlis X 
-gal&fetzffltlT-fc^fc (03(d)) o 
CCDcDNA£7o-7i: Ltffll^t, [5J-5Y 75 iJ-©no --/W 7'J 7-f 
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iymum±, 5077 * ;m>t>tez>%i%ite%&nzffif&Lx\^ (04) o 
zots^zn (mks r cYPiADj twx) $ b^> v v?wbi/y±)\> 

£WU ££t^ P4507 7 I ] )-<D/ y^-bfiMtefam&ZfFtiV. W. Neber 
t, DNA Cell Biol. 10, 1 (1991)#bs)o ^l:, ? v h- © V* S >D 3 25-7R^b§? 
5fli:©ffllRl<ttfcJu 41.7%T-ifc!K v«!7^©Z5(0H)D324-*^b^i:©ffllRlttl±s 
31.6%T&£ (05) (0. Masumoto, Y Ohyama, K. Okuda, J. Biol. Chem. 263, 
14256 (1988); E. Usui, M. Noshiro, Y. Ohyama, K. Okuda, FEBS Lett. 262, 
367 (1990); Y. Ohyama and K. Okuda, J.Biol. Chem. 266, 8690 (1991); S. I 
toh et al., Biochem. Biophys. Acta.1264, 26 (1995)#!80o ft£J; < 
fcM-fX XrD-^M'f >©ffifR]titt^n^tl93%,60°/o-C$)0, 
fa£ >cD|g|Rjt4tt^ti^n70%,80%T'fe^>o 

TO^lfil£jc}gM^(PromegattM)^ffl^T[ 35 S]^f-^->©#4TT*-r >t* h 
PHlR£-t2:fc r CYPlADj ISI^ 10%SDS-PAGECC J: tyffltirLtzb Z 5(H. Sasa 
ki et al., Biochemistry 34, 370 (1995)#bb) , *©#^fiii, £J;^55kDa 
Ufct) (06) , ^m^fltzlam)T— t?©#^g£:-&bWfc(S. Waki 
no et al, Gerontology 42, 67 (1996); Eva Axen, FEBS lett 375, 277 (1995) 
; M. Burgos-Trinidad, R. Ismail, R. A. Ettinger, J. M. Prahl, H. F. DeLu 
ca, J. Biol. Chem. 267, 3498 (1992); M. Warner et al., J. Biol. Chem. 25 
7, 12995 (1982)#!S) 0 
[3«]2] rcYPiADj (DJ > tf*t3£tj-3i£t4©M 
TCYPlADj tiK * >bT#T. 25(0H)D 3 ^rSt4^t^ ^ >D^fe{b1"^3 tCl^ 

5>ug©GAL4-VDR(DEF)&JS^ 9s l,ug©l7M2-G-CAT(S.Kato et al. .Science 
270,1491(1995)), ZtlZ^.bugOkUSm^t ADRIgJjl^ *-(T. Sak 
aki, S. Kominami, K. Hayashi, M. Akiyoshi-Shibata, Y. Yabusaki, J. Biol. 
Chem. 271, 26209 (1996); F. J. Dilworth et al., J. Biol. Chem. 270, 167 
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66 (1995)), l/zgOCYPlAD^SSI^*-^ 25(0H)D 3 Z fcttl a ,25(0H)2D3©#£ 
TT% C0S-l«^|3]i$JBftfc&L£o lo©tt2ltt«rtAT7y*>f *!27©TEIC 
CATttr£t££, 3o©.^iLfe^lti3o^T©¥^fii^^t>'SEMi:LT 
Ea7©±[i(i^-r 0 ""CYPlADj &$-<^-£ffll^l^£&, la,25(0H) 2 D3© 
frtiK CMV*-$-mfc-fZmAhLtzbK <"CYPlADj 

ADR©#££TT?t±s 25(0H)D 3 (ict^^.t^rSt4fbA J B^n^^ofco 3n<b©*§ 
J{lfr<b, ""CYPlADj )!)S25(0H)D3Sla > 25(0H)»DstlE<b-rSla(0H)T— IfT-ft* 

[IWJ3] rcYPiADj ©4fi£%Ofb^J^«f 

rcYPlADj £<fca8*l&£$1&£fc¥flKfc£?-Sfc«>t^ IBffiHPLCai^MfflHP 
LCfctf^fcU. B. Maver et al., J. Clin. Endocrinol. Metab. 79, 554 (199 
4); H. Fujii et al., EMBOJ, in press, (1997)#JB) 0 [ 3 H]25(0H)D 3 ( 10 5 dpm ; 
6.66^7^7 u;i//moK Amersham International )£, ADR3SJa^7 ^— &VAR 
XSSSI'***-^ CYPlAD%^^^-»R«SjftLfc (08(b)) £fcfcfcBH*s«l 
UT^fc^ (1218(c)) 8003 (5xl0 6 ) fcttl^ 37°C-C-6^fP^^ >^ri^- h Ufeo 

;i//^^y-;K88:6:6)%ffl^feTSKy;i/-> D £150*7 A(4.6x250bik h-V 
-)H<t5JefflHPLC-e, Ml.Oml/^T-^^fLito jg*LfcH#££#K *©»St 
fife I/ — *> 3 — £«fc^tatffllLfc(E. B. Mawer et al., J. 

Clin. Endocrinol. Metab. 79, 554 (1994); H. Fujii et al., EMBOJ, in pre 
ss, (1997)) 0 fafo<DZ* l>m*&[la,(0W 3 . 25(0H)D 3 . 24, 25(0H) 2 D 3 . 1 

a,25(0H) 2 D3S^la,24,25(0H)3D3] £ 1 u v h 7 * -Kfrtt, a?)^ 

^>D^^©'Jx>v3>^^A$264nm©UVDSiR(CJ:0yi^Lfe (08(a)) o 
±3BC5JifflHPLCi;PIt*tL-C, &*§HPLC£fTo fco rcosmasil 5C18-ARj 

tKLfc*7A(4.6xl50iiB, W^fX^t)*)fll^, #»ffl©S&&1.0il/#T\ 
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[ 3 H]la,25(0H) 2 D 3 ©£££fitfr&£o #.d d d© bT * S >DS8*<*£EI9(a) t3, rcY 
PlADj ©^T*fel±^#STT©JS4Jt&4E£^)©^DV hy^AS, ZtiZtim 
9(b), El9(c)t^1-o 



«iffiHPLCSlFMHPLCt^{t?> l Jx>i/3>^^A{i, JgSS© 
la,25(0H) 2 D3© i ;^>>3>^^ A^^±(;-mt/io ZOZiifrb, r CYPlA 
Dj fflcDNAii, 25(0H)D3£la,25(0H) 2 D3tzkiHbT£^^©la(0H)7-- 
- Kf4C i: ftfco 

[%%m 4 ] rcYPlADj ^^©MM©^ 

TaSOIEftT^x&tfVDR-/-"^*© r CYPlADj te^jg$J©*fiHE#*|ifco^ 
taSLfco BEL 9fU TO, B$&^ WML 'MBk #d33fc© 

>J(A) + RNA£MU rp-rtLT HCYPlADj RV0-T >? =f- >©cDNA£ffi^ 
tzJ—*?l/~7vy ht«t *}i$fLt(l!. Takeyama et al., Biochem. Biophys. R 
es. Conunun. 222, 395 (1996); H. Mano et al., J. Biol. Chem. 269, 1591 (1 
994)) 0 Z(D&%, rcYPlADj ©«s¥S1*Itt«l«t:*-©M> H t LXtiUtiZti, 
^Ote?S«!»©^#*(2.4kbp)l±^o->^$n/icDNA©^#$i:-aLfc (El 
10) o WlU^©v^<o*»©iisa«ET-la(0H)7'— tf?St4#$g££ftT^5#(A. W. 
Norman, J. Roth, L. Orchi, Endocr Rev. 3, 331 (1982); H. F. DeLuca, Adv 
Exp Med Biol. 196, 361 (1986); M. R. Walters, Endocr Rev. 13, 719 (1992) 
;G. A. Howard, R. T. Turner, D. J. Sherrard, D. J. Baylink, J.Biol. Chen. 
256, 7738 (1981); T. K. Gray, G. E. Lester, R. S. Lorenc, Science 204, 
1311 (1979)K la(0H)7'-^©t5M«5tt^W^©*fiaET-H:ttmi/^l't:«c<Po 

TCYPlADj iiE-TSU c 24(0H)r— fe*(CYP24)iif5^©^^©y— !f hM 
tfr^ iifiJft©la,25(OH) 2 D3^^4Lfc(50ng/E)(+)s £ LT V^&U 

(-K 3iig.Sl>"7iiS©VDR+/+-v''>x, VDR+/-v->7>, VDR-/-"? ^T-*to £<> 
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n£(3MR©v^T'tt£J:^2.5{g, 7 jiaov£;*T-fcJ:50{g) 
2) o la,25(0H) 2 D3©fe^-tioTVDR+/+v^7;St>*VDR+/--7^XT'(ila(0H)7 7 
— VMfeT-ftWfiMlzWfclZ titzbK 3 31B&tf 7M@©VDR-/-"? r >^f*lT-(i 
Jfp&J^ft&fr-ofco ft-^T* 7MB©VDR-/-v^7^©jfa^(Dla,25(0H)2D3b^;i/ 
*«3a^<t DfcSl^fcfc* (112) , \am)T-VO*MmmL<Dtz&'<:3bZ>t>\,Uo 
Z\hb(D£$kZ%Z.&lD-£Z>t, 'J#> h*#*£llrLfcVDR#, la,25(0H)2D 3 t«t 
51a(0H)7*— tfififE^©%Jl©t©^g5iC^^LTV^Ci:^%x.^n^o VDR 
-/-WZX'te, 24(0H)7 7 ~ \z&fc?(D%m*, f&ffi^ BJIfefel/^STffiT 
la,25(0H) 2 D3fi#t££&(iJi^n&fr^;t (H11&TH2) „ 24(0H)7-~ fe* ilfi 
* >D©^?St4^T'fcS24,25(0H) 2 D3t25(0H)D3$:^b1-^*©T-* *K 
*©jfi£^fgSt±la,25(0H):Djfc: £z>XJElzmB£tiXUZo -ft<b©*£^fr "b, 
'J #> K#^LfcVDRft\ 24(0H)7--tfiftfc^©7 , D : E-*-rt©fc:* * >Djft 

#8tlg£ftfc(C. Zierold, H. M. Darwish, H. F. DeLuca, J. Biol. Chem. 270, 
1675 (1995); Y. Ohyama et al., J. Biol. Chem.269, 10545 ( 1994) ) 0 Z.ti*> 
OfiSli, U#> K#*g£LfcVDR#, la,25(0HhD 3 tc£;Ma(0H)7— t?SV2 
4(0H)7'-^©jae^lft^©li»tS^CD*i£■t•BII<^^TV^Sii:*r^tT^^So 

ve7Xla7XISfbS#^©SacII(500bp)-EcoRI(1200bp)rrM-$ro-ri: U t h 
Emf?M£0polyA RNA^fttbtT, y AyihVlUzMfr&LXim UfciF.mt 
h^i^cDNA^ Y 7^ ©7-7 — £m < 7'U ^ -tf— >s >ifetc«fcS^^ 'J 
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mm vaynmo^mi 

tf.Stt ^ W*±J&#©i6** * V/ * fc tt^Kfc ^©lUffl # JHft * ti % o * fc* 
fclMi* ^ >D*5,fctfe* S >DI8*#©* latfc©;KBMb) ^t»f<Jfflt^%o 

* £ tW&fb □ titfMFW&ft© U # > K -e a A»S * 3 £ 
nfeo c©££^fig£ft©t$1S£*'JfflU b 
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co r as (3 u - * - * -iSfe -7 mmz nT^i*? 9-ti s mx$titzmm 0 

tfii^r^ > ^ * s ^ 3 - k f Sitter I* * * -£ J: tfaSJ*i*ig®f*tf)DN 

5. J3FWgft4)U #> F*§n M7 >#tf* ^ >Dg£f££fi#-f af!*JS 
3(3gaa««o 

(A) Mil l^M5©v^nfrtgE«©lffll!St^fb^*^ffl^-y-SXg. 

(B) l/*-*-iStt£ftai-f 5Xg, 

( c ) u * - * - ?sn tm m g n £ mm t ft e £ -a- & m^t^ & is#?-t z x 

(A) 1 75£5<7H^ nfrt3ld«««lBgt«[^b^$ftffl^-B-SXg N 

(B) l/*-*-r£££fcrt|-tSXffi % 

(a) i Ti^sroi^-rnfricsstg^sBflatis^iSiE^s^A-rsxi?., 
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(B) (a) <DTLmz£*)fcfomK*if&x£ntcmmz>)is>\ i <Dffimti.& 

(C) utf-*-rSt4£tfcUJ1- SX*|, 

( d ) u # - * -fsti^ m £ n t tttftae^ & -t s xg s 

K f 5 it -T- T* * S § £ ft £ 1 5 H & T- fe o T , 

(B) (A) Olgta DMMfE?##A£ftfc«t3U#> b-cDjitji&f*£ 

ftffls-ssxg^ 

(C) i/^-^-rS^^ftm-r?.xg N 

(a) »*«2 ^/iiistwiBttcifaiiatsftjftfi^^^A-rsx®, 

(B) (A) WXfitiOlftftiaiE^^A^ftfcTOt^fSttSat^ 5 >D 3 

(O m-^-rst4*ftiu-rsxs x 

( d ) u * - * -?£ti m £ ft *fflB&fr e> mmfc ^s^ai-rsxg, 

( A ) a»*Jfl 2 * 5 H gilttWSBliaH^ftitfE ^ 4 « A "T S Xffi, 

(B) (A) cDX^.^J;0^MfK/-^A^ftfem^#-rStl^t^^>D3 

&fttf!<*-£5XfI x 

(C) utf-^-iStefctfc.'M-f SXg, 
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12. mmistiz®cDj5&iz£to<mLoz>, 

Ho 

13. i*i8l:^i©MiaD$SSfba5, U#> K©Hliffi** l J^> K 

1 5 . : i matter * ;mm, tfz&mT i ; mim<D i & t 

1 6 . ffi^JS^ : 2 £gfl|fi(7)7' * 7 miVk $Ltz\im7 U»J*« 1 *> b 

17. ia^J#^: 3 tdBtBOi&SlB^Jfr <b * SDNAfc'W yj ^-Y SDNA# 
3-Ft5^W^Rtft^ts #rSt4St:* * >D 3 £Sift!Etf* * >D 3 £« 

1 8. BI*J« : 4HIB«©ia*iB? | JA»e>&SDNAi:>'N'f ^U^'f XtSDNA*« 

1 9 . a***! 1 5 75£ 1 8 tihHz.%lM(D*? W<£B£=i- KfSDNAo 

2 0 . BBJ»J#*f : 3 £gBtt©JMSE?iJfr?> & SDNAfc/W X U XT3DNAT* 

^ff KfSDNAo 

2 1 . fiitfiJM : 4 izmM<Dfe&&m*e>%Zmi£^'(7 ) ) 94 XtSDNAT 
HTSDNAo 
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2 2. jjfcfclll 9 75M2 1 <DU?nft£.Btii<DmZ$,tS'<t #-* 

2 3 . ast*H 1 9^M2 1 ©^-fn*>t:,12ttODNASI6^™t^-r SJfcHfc 

2 5. SSjJcJgl 5 75M1 8©V^-fn*»t:l3tt©^>^^St-SS^1"Sfiii*o 

^-##A£ftT^6«£K^fc^£#AT£X^ 

(b) i/*-*-f£££t*ai-f sxs, 

( c ) u - * - fgtt £ n fc e» mmfc? z n t 5 xg, 

2 7. ^fSM^D^Hi 1 ^ #'J >g<tNFtfB*:I/eBi:©&£ttx # D >6£ 
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ft 25(OH)D 3 [^rSttS] 




VDR (DEF) 







I ► 




17M x2 








lacZ 
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H2 



1.5 — 



o 

S 1.0 

CO 

O 

CM 



in 

CM 



0.5 




3W7W, 3w7w, ,3w7w, 



+ 

DC 
Q 
> 



DC 
Q 
> 



I 
I 

oc 
o 
> 
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W\3 
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12 4 


4/1 2 




1 


MTOAVKLASRVF^RIHLP|LQLDASLGSRGSESVLRSLSDI 


40 


41 


PGPSTLSFLAELFCKGGLSRLHELQVHGAARYGPIWSGSF 


80 


81 


GTLRTVYVADPTLVEQLLRQESHCPERCSFSSWAEHRRRH 


120 


121 


QRACGLLTADGEEWQRLRSLLAPLLLRPQAAAGYAGTLDN 


160 


161 


WRDLVRRLRRQRGRGSGLPGLVLDVAGEFYKFGLESIGA 


200 


201 


VLLGSRLGCLEAEVPPDTETFIHAVGSVFVSTLLTMAMPN 


240 


241 


WLHHLIPGPWARLCRDWDQMFAFAQRHVELREGEAAMRNQ 


280 


281 


GKPEEDMPSGHHLTHFLFREKVSVQSIVGNVTELLLAGVD 


320 


321 


TVSNTLSWTLYELSRHPDVQTALHSEITAGTRGSCAHPHG 


360 


361 


TALSOLPLLKAVIKEVLRLYPWPGNSRVPDRDIRVGNYV 


40C 


401 


IPQDTLVSLCHYATSRDPTQFPDPNSFNPARWLGEGPTPH 


440 


441 


PFASLP^FXSJKRSCIGRRLAELELQMALSQILTHFEVLPE 


48C 



481 PGALPIKPMTRTVLVPERSINLQFVDR* 
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CYP1ADI 



507 t\j\ 



r25(0H)T— t? 
(CYP27) I 



93% 



70% 



(41.5%) 



m24(0H)T-^ V" 



(CYP24) 



60% 

CSS 



80% 



J (31.6%) 



M >f > K ^ < > 
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me 



(kDa) 

210 — 
120 — 

84 — 



48 
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m7 



25(OH)D 3 1a,25(OH) 2 D 3 

10 7 1(T 7 10' 7 10" 7 10' 8 IP 9 IP' 1 0 

i • ii i 

+ + ++ - 



ADI/ADS + + ~ + + 




17M2-G-CAT / GAL4-VDR (DEF) 



CYP1AD " 
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m\ o 



CYP1AD 



VDR (+/+) 



VDR (-/-) 
CYP1AD m 



-■5 fe 26 flu ■€• S£ -ft! 
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ai 1 



CYP1AD 



24(0H)7— 
(CYP24) 



3w 

7w | 

3w 

7W ft 

3w 
7w 



1.»^5(OH)2D3 : L - + | - + ( 
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mi 2 




VDR (+/+) VDR (-/-) VDR (+/-) 
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mm 

<110> CHUGAI PHARMACEUTICAL CO., LTD. 

<120> Gene screening method using a nuclear receptor 

<130> C1-901PCT 

<140> 
<141> 

<150> JP 09/Z12624 
<151> 1997-7-22 

<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 507 
<212> RPT 

<213> Mus musculus 
<400> 1 

Met Thr Gin Ala Val Lys Leu Ala 
1 5 
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Ser Arg Val Phe His Arg He His Leu Pro Leu Gin Leu Asp Ala Ser 

10 15 20 

Leu Gly Ser Arg Gly Ser Glu Ser Val Leu Arg Ser Leu Ser Asp He 
25 30 35 40 

Pro Gly Pro Ser Thr Leu Ser Phe Leu Ala Glu Leu Phe Cys Lys Gly 

45 50 55 

Gly Leu Ser Arg Leu His Glu Leu Gin Val His Gly Ala Ala Arg Tyr 

60 65 70 

Gly Pro He Trp Ser Gly Ser Phe Gly Thr Leu Arg Thr Val Tyr Val 

75 80 85 

Ala Asp Pro Thr Leu Val Glu Gin Leu Leu Arg Gin Glu Ser His Cys 

90 95 100 

Pro Glu Arg Cys Ser Phe Ser Ser Trp Ala Glu His Arg Arg Arg His 
105 HO 115 120 

Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Glu Glu Trp Gin Arg 

125 130 135 

Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala Ala 

140 145 150 

Gly Tyr Ala Gly Thr Leu Asp Asn Val Val Arg Asp Leu Val Arg Arg 

155 160 165 

Leu Arg Arg Gin Arg Gly Arg Gly Ser Gly Leu Pro Gly Leu Val Leu 

170 175 180 

Asp Val Ala Gly Glu Phe Tyr Lys Phe Gly Leu Glu Ser He Gly Ala 
185 190 195 200 

Val Leu Leu Gly Ser Arg Leu Gly Cys Leu Glu Ala Glu Val Pro Pro 
205 210 215 
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Asp Thr Glu Thr Phe lie His Ala Val Gly Ser Val Phe Val Ser Thr 

220 225 230 

Leu Leu Thr Met Ala Met Pro Asn Trp Leu His His Leu He Pro Gly 

235 240 245 

Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe Ala 

250 255 260 

Gin Arg His Val Glu Leu Arg Glu Gly Glu Ala Ala Met Arg Asn Gin 
265 270 275 280 

Gly Lys Pro Glu Glu Asp Met Pro Ser Gly His His Leu Thr His Phe 

285 290 295 

Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Gly Asn Val Thr 

300 305 310 

Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser Trp 

315 320 325 

Thr Leu Tyr Glu Leu Ser Arg His Pro Asp Val Gin Thr Ala Leu His 

330 335 340 

Ser Glu He Thr Ala Gly Thr Arg Gly Ser Cys Ala His Pro His Gly 
345 350 355 360 

Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys Glu Val 

365 370 375 

Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro Asp Arg 

380 385 390 

Asp lie Arg Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu Val Ser 

395 400 405 

Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Thr Gin Phe Pro Asp Pro 
410 415 420 
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Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Thr Pro His 
425 430 435 440 

Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys He Gly 

445 450 455 

Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ser Gin He Leu 

460 465 470 

Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro He Lys Pro 

475 480 485 

Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser lie Asn Leu Gin Phe 

490 495 500 

Val Asp Arg 
505 

<210> 2 
<211> 508 
<212> RPT 

<213> Homo sapiens 
<400> 2 

Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 
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50 55 60 

Gin Val Gin Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu Glu 

85 90 95 

Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

Ala Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn Asn 
145 150 155 160 

Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr Lys 

180 185 190 

Phe Gly Leu Glu Gly He Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

Trp Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 
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260 265 270 

Ala Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

Gin Ser He Leu Gly Asn Val Thr Glu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

Pro Glu Val Gin Thr Ala Leu His Ser Glu lie Thr Ala Ala Leu Ser 

340 345 350 

Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 

435 440 445 

Gly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

Leu Gin Met Ala Leu Ala Gin lie Leu Thr His Phe Glu Val Gin Pro 
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465 470 475 480 

Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 

<210> 3 
<211> 2386 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (30)... (1550) 
<400> 3 

ctctcgaagc agactcccca aacacagac atg acc cag gca gtc aag etc gec 53 

Met Thr Gin Ala Val Lys Leu Ala 
1 5 

tec aga gtt ttt cac cga ate cac ctg cct ctg cag ctg gat gec teg 101 
Ser Arg Val Phe His Arg He His Leu Pro Leu Gin Leu Asp Ala Ser 

10 15 20 

ctg ggc tec aga ggc agt gag teg gtt etc egg age ttg tct gac ate 149 
Leu Gly Ser Arg Gly Ser Glu Ser Val Leu Arg Ser Leu Ser Asp He 
25 30 35 40 

cct ggg ccc tct aca etc age ttc ctg get gaa etc ttc tgc aaa ggg 197 
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Pro Gly Pro Ser Thr Leu Ser Phe Leu Ala Glu Leu Phe Cys Lys Gly 

45 50 55 

ggg ctg tec agg ctg cat gaa ctg cag gtg cat ggc get gcg egg tac 245 
Gly Leu Ser Arg Leu His Glu Leu Gin Val His Gly Ala Ala Arg Tyr 

60 65 70 

ggg cca ata tgg tct ggc age ttt ggg aca ctt cgc aca gtt tac gtt 293 
Gly Pro He Trp Ser Gly Ser Phe Gly Thr Leu Arg Thr Val Tyr Val 

75 80 85 

gee gac cct aca ctt gtg gag cag etc ctg cga caa gaa agt cac tgt 341 
Ala Asp Pro Thr Leu Val Glu Gin Leu Leu Arg Gin Glu Ser His Cys 

90 95 100 

cca gag cgc tgt agt ttc tea tea tgg gca gag cac cgt cgc cgc cac 389 
Pro Glu Arg Cys Ser Phe Ser Ser Trp Ala Glu His Arg Arg Arg His 
105 110 115 120 

cag cgt get tgc gga ttg eta acg gcg gat ggt gaa gaa tgg cag agg 437 
Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Glu Glu Trp Gin Arg 

125 130 135 

etc cga agt ctt ctg gee ccg etc etc etc egg cca caa gca gee gcg 485 
Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala Ala 

140 145 150 

ggc tat get gga act ctg gac aac gtg gtc cgt gac ctt gtg cga cga 533 
Gly Tyr Ala Gly Thr Leu Asp Asn Val Val Arg Asp Leu Val Arg Arg 

155 160 165 

eta agg cgc cag egg gga cgt ggc tct ggg eta ccc ggc eta gtt ctg 581 
Leu Arg Arg Gin Arg Gly Arg Gly Ser Gly Leu Pro Gly Leu Val Leu 
170 175 180 
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gac gtg gca gga gag ttt tac aaa ttt ggc eta gaa agt ata ggc gcg 629 

Asp Val Ala Gly Glu Phe Tyr Lys Phe Gly Leu Glu Ser lie Gly Ala 

185 190 195 200 

gtg ctg ctg gga teg cgc ctg ggc tgc eta gag get gaa gtc cct cct 677 

Val Leu Leu Gly Ser Arg Leu Gly Cys Leu Glu Ala Glu Val Pro Pro 

205 210 215 

gac aca gaa acc ttc ata cat gca gtg ggc tea gtg ttt gtg tct aca 725 
Asp Thr Glu Thr Phe He His Ala Val Gly Ser Val Phe Val Ser Thr 

220 225 230 

etc ttg acc atg gcg atg ccc aac tgg ttg cac cac ctt ata cct gga 773 
Leu Leu Thr Met Ala Met Pro Asn Trp Leu His His Leu He Pro Gly 

235 240 245 

ccc tgg gee cgc etc tgc cga gac tgg gat cag atg ttt gee ttt gec 821 
Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe Ala 

250 255 260 

cag agg cac gtg gag ctg cga gaa ggt gaa get gcg atg agg aac cag 869 
Gin Arg His Val Glu Leu Arg Glu Gly Glu Ala Ala Met Arg Asn Gin 
265 270 275 280 

gga aag cct gag gag gat atg ccg tct ggg cat cac tta acc cac ttc 917 
Gly Lys Pro Glu Glu Asp Met Pro Ser Gly His His Leu Thr His Phe 

285 290 295 

ctt ttt egg gaa aag gtg tct gtc cag tec ata gtg ggg aat gtg aca 965 
Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Gly Asn Val Thr 

300 305 310 

gag eta eta ctg get gga gtg gac acg gta tec aat acg etc tec tgg 1013 
Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser Trp 
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315 320 325 

aca etc tat gag ctt tec egg cac ccc gat gtc cag act gca etc cac 1061 
Thr Leu Tyr Glu Leu Ser Arg His Pro Asp Val Gin Thr Ala Leu His 

330 335 340 

tct gag ate aca get ggg ace cgt ggc tec tgt gee cac ccc cat ggc 1109 
Ser Glu He Thr Ala Gly Thr Arg Gly Ser Cys Ala His Pro His Gly 
345 350 355 360 

act get ctg tec cag ctg ccc ctg tta aag get gtg ate aaa gaa gtg 1157 
Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys Glu Val 

365 370 375 

ttg aga ttg tac cct gtg gta cct ggg aat tec cgt gtc cca gac aga 1205 
Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro Asp Arg 

380 385 390 

gac ate cgt gta gga aac tat gta att ccc caa gat acg eta gtc tec 1253 
Asp lie Arg Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu Val Ser 

395 400 405 

eta tgt cac tat gec act tea agg gac ccc aca cag ttt cca gac ccc 1301 
Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Thr Gin Phe Pro Asp Pro 

410 415 420 

aac tct ttt aat cca get cgc tgg ctg ggg gag ggt ccg acc ccc cac 1349 
Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Thr Pro His 
425 430 435 440 

cca ttt gca tct ctt ccc ttc ggc ttt ggc aaa egg age tgc ate ggg 1397 
Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys lie Gly 

445 450 455 

aga cgc ttg gca gag ctt gag eta caa atg get ttg tec cag ate ttg 1445 
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Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ser Gin He Leu 

460 465 470 

acc cat ttt gaa gtg eta cct gag cca ggt get ctt cct ate aag ccc 1493 
Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro He Lys Pro 

475 480 485 

atg acc egg act gtc ctg gtc cct gag agg age ate aat eta cag ttt 1541 
Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser He Asn Leu Gin Phe 

490 495 500 

gta gat aga taaccattcg gaagacagee aacategtet ctctcaagac 1590 
Val Asp Arg 
505 

aggatggggt ctttgttata cacaagaggc acactctcct tggaggcctg tctgaccgag 1650 
caaactccag gaagcaggtc ctgacctatg tgtacttggc ctgactcagc aggcatcgea 1710 
gaaccaccat ctttctcctt cctgctcagt gcctctcctg atcattcctc aggatccaat 1770 
gecttcagat tttaacacat ccttaaagtg ccaacgcagg ggttaactac caactccagg 1830 
cagcctgggg agggattege ccctgatcct gtagtgttcg ttgatgetet gtctaagcat 1890 
ttatcaegge acaagctaag tgattgeate tggtctgeae ctggctgcat ctctacctga 1950 
ccatgtgtgt gecttctgag aagagtaatg actagtctac tgggctttta gctctttttc 2010 
tttttgagac agagtcttgc tatgtattcc atgctgtcct ggaaattcac aacttccttg 2070 
cctcaccttt cccaagtatt gggttacaga cttgagctac cacttccagc tgtatcagtc 2130 
tttatatctc ctgccagagt ctatcccttg gttatttcag caccatacat ttctcagact 2190 
gaacctggac catgtggcag gatcgtccac tcaccaggct ctgcccaccc tttttctctc 2250 
ttaatctttc ctctagggaa gtaaatctgc ccttgcctaa tttacagcgt ttttaagect 2310 
ccgctacctt ggttcttcag ccactctcaa gtggatccac tttcttatca tccatgttta 2370 
ggcctgccct tctcca 2386 
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<210> 4 
<211> 2362 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (!)...( 1524) 



<400> 4 
atg acc 
Met Thr 
1 

tgg gcg 
Trp Ala 

gca cgc 
Ala Arg 

ctg gcc 
Leu Ala 
50 
cag gtg 
Gin Val 
65 

ggg aca 



cag acc 
Gin Thr 

ccc gag 
Pro Glu 
20 

egg age 
Arg Ser 
35 

gaa ctt 
Glu Leu 



etc aag tac 
Leu Lys Tyr 
5 

ttg ggc gcc 
Leu Gly Ala 

ttg gca gac 
Leu Ala Asp 



gcc tec 
Ala Ser 

tec eta 
Ser Leu 
25 
ate cca 
lie Pro 
40 

ggg ggg 
Gly Gly 



ttc tgc aag 
Phe Cys Lys 
55 

cag ggc gcc gcg cac ttc ggg 
Gin Gly Ala Ala His Phe Gly 
70 

gtg cgc acc gtg tac gtg get 



aga gtg 
Arg Val 
10 

ggc tac 
Gly Tyr 

ggc ccc 
Gly Pro 

ctg teg 
Leu Ser 

ccg gtg 
Pro Val 
75 
gcc cct 



ttc cat cgc 
Phe His Arg 

cga gag tac 
Arg Glu Tyr 
30 

tct acg ccc 
Ser Thr Pro 
45 

agg eta cac 
Arg Leu His 
60 

tgg eta gcc 
Trp Leu Ala 



gtc cgc 
Val Arg 
15 

cac tea 
His Ser 

age ttt 
Ser Phe 

gag ctg 
Glu Leu 



48 



age ttt 
Ser Phe 
80 

gca etc gtc gag gag 



96 



144 



192 



240 



288 
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Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu Glu 

85 90 95 

ctg ctg cga cag gag gga ccc egg ccc gag cgc tgc age ttc teg ccc 336 
Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

tgg acg gag cac cgc cgc tgc cgc cag egg get tgc gga ctg etc act 384 
Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

gcg gaa ggc gaa gaa tgg caa agg etc cgc agt etc ctg gee ccg etc 432 
Ala Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

etc etc egg cct caa gcg gec gec cgc tac gec gga acc ctg aac aac 480 
Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn Asn 
145 150 155 160 

gta gtc tgc gac ctt gtg egg cgt ctg agg cgc cag egg gga cgt ggc 528 
Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

acg ggg ccg ccc gee ctg gtt egg gac gtg gcg ggg gaa ttt tac aag 576 
Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr Lys 

180 185 190 

ttc gga ctg gaa ggc ate gee gcg gtt ctg etc ggc teg cgc ttg ggc 624 
Phe Gly Leu Glu Gly He Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

tgc ctg gag get caa gtg cca ccc gac acg gag acc ttc ate cgc get 672 
Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 
210 215 220 
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gtg ggc 
Val Gly 
225 

tgg ctg 
Trp Leu 

tgg gac 
Trp Asp 

gca gag 
Ala Glu 

tct ggg 
Ser Gly 
290 
cag tec 
Gin Ser 
305 

acg gtg 
Thr Val 



teg gtg 
Ser Val 

cgc cac 
Arg His 

cag atg 
Gin Met 
260 
gca gec 
Ala Ala 
275 

gcg cac 
Ala His 

ate ctg 
He Leu 

tec aac 
Ser Asn 



ccc gaa 
Pro Glu 

cct ggc 
Pro Gly 



gtc cag 
Val Gin 
340 

tec agt 
Ser Ser 



ttt gtg tec 
Phe Val Ser 

230 
ctt gtg cct 
Leu Val Pro 
245 

ttt gca ttt 
Phe Ala Phe 

atg agg aac 
Met Arg Asn 

ctg acc cac 
Leu Thr His 
295 

gga aat gtg 
Gly Asn Val 

310 
acg etc tct 
Thr Leu Ser 
325 

aca gca etc 
Thr Ala Leu 



acg ctg ttg 
Thr Leu Leu 



gee tac ccc 
Ala Tyr Pro 



ggg ccc tgg 
Gly Pro Trp 
250 

get cag agg 
Ala Gin Arg 

265 
gga gga cag 
Gly Gly Gin 
280 

ttc ctg ttc 
Phe Leu Phe 

aca gag ttg 
Thr Glu Leu 

tgg get ctg 
Trp Ala Leu 
330 

cac tea gag 
His Ser Glu 

345 
tea gec act 
Ser Ala Thr 



acc atg 
Thr Met 
235 

ggc cgc 
Gly Arg 

cac gtg 
His Val 

ccc gag 
Pro Glu 



egg gaa 
Arg Glu 
300 
eta ttg 
Leu Leu 
315 

tat gag 
Tyr Glu 

ate aca 
He Thr 

gtt ctg 
Val Leu 



gcg atg 
Ala Met 

etc tgc 
Leu Cys 

gag egg 
Glu Arg 
270 
aag gac 
Lys Asp 
285 

gag ttg 
Glu Leu 



gcg gga 
Ala Gly 

etc tec 
Leu Ser 



get gec 
Ala Ala 
350 
tec cag 
Ser Gin 



ccc cac 
Pro His 
240 
cga gac 
Arg Asp 
255 

cga gag 
Arg Glu 

ctg gag 
Leu Glu 

cct gec 
Pro Ala 

gtg gac 
Val Asp 
320 
egg cac 
Arg His 
335 

ctg age 
Leu Ser 



720 



768 



816 



864 



912 



960 



1008 



1056 



ctg ccc 
Leu Pro 



1104 



WO 99/05292 



PCT/JP98/03280 



15/16 



355 360 
aag gcg gtg gtc aag gaa gtg eta aga 
Lys Ala Val Val Lys Glu Val Leu Arg 
375 

aat tct cgt gtc cca gac aaa gac att 
Asn Ser Arg Val Pro Asp Lys Asp He 
390 395 
ccc aaa aat acg ctg gtc act ctg tgt 
Pro Lys Asn Thr Leu Val Thr Leu Cys 

405 410 
cct gec cag ttc cca gag cca aat tct 
Pro Ala Gin Phe Pro Glu Pro Asn Ser 

420 425 
ggg gag ggt ccc acc ccc cac cca ttt 
Gly Glu Gly Pro Thr Pro His Pro Phe 
435 440 
ggc aag cgc age tgt atg ggg aga cgc 
Gly Lys Arg Ser Cys Met Gly Arg Arg 
455 

atg get ttg gec cag ate eta aca cat 
Met Ala Leu Ala Gin lie Leu Thr His 
470 475 
ggt gcg gec cca gtt aga ccc aag acc 
Gly Ala Ala Pro Val Arg Pro Lys Thr 
485 490 
cct gaa agg age ate aac eta cag ttt ttg gac 



ctg ctg 
Leu Leu 
370 
cct gga 
Pro Gly 
385 

att ate 
He He 

agg gac 
Arg Asp 

tgg ctg 
Trp Leu 

ggc ttt 
Gly Phe 
450 
ttg caa 
Leu Gin 
465 

gag cca 
Glu Pro 



365 

ctg tac cct gtg gta 1152 
Leu Tyr Pro Val Val 
380 

cat gtg ggt gac tat 1200 
His Val Gly Asp Tyr 
400 

cac tat gee act tea 1248 
His Tyr Ala Thr Ser 
415 

ttt cgt cca get cgc 1296 
Phe Arg Pro Ala Arg 
430 

gca tct ctt ccc ttt 1344 
Ala Ser Leu Pro Phe 
445 

ctg gca gag ctt gaa 1392 
Leu Ala Glu Leu Glu 
460 

ttt gag gtg cag cct 1440 
Phe Glu Val Gin Pro 
480 

egg act gtc ctg gta 1488 
Arg Thr Val Leu Val 
495 

aga tagtcccatg 1534 
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Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 

500 505 

gaaagagact gtcatcatca ccctttcatt catcataggg ataagatttt ttgtaggcac 1594 

aagaccaagg tatacatctt cccctaatgc ctatctgacc aaactggata gaaccaccat 1654 

agtgaagtgt gaggcggctc tgaccaatgt gtgaagtatg cacttggcct gactcaggaa 1714 

gccaggtgag aaaaccatgg tctctctgct tgcttggccc ttctgatcat gtatgcatcc 1774 

cccaaggatg aaatcagatt ttaactaata atgctggatg gcctgaagga aagattcaac 1834 

tgcctctctt tttgggcttt catagtgttc attgatgctg ctggctrrgc atttgtcaaa 1894 

gcataagctc agtagctgtg catctggtct gnacctggtt ggtccttcgt ctttgcatgt 1954 

aagctctttg agaggaaggg tgaagtctta tttgtttttt atgtcccctg ccagggcctg 2014 

tctctgacta ggtgtcacca tacacattct tagattgaat ctgaaccatg tggcagaagg 2074 

gataagcagc ttacttagta ggctctgtct acccccttcc ttctttgtct tgcccctagg 2134 

aaggtgaatc tgccctagcc tggtttacgg tttcttataa ctctcctttg ctctctggcc 2194 

actattaggt gggtttgccc catcacttag ttctcaggca gagacatctt tgggcctgtc 2254 

cctgcccagg cctctggctt tttatattga aaatttttaa atattcacaa attttagaat 2314 

aaaccaaata ttccattctt aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2362 
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